SUMMARY The mean nuclear area, maximum nuclear diameter (Dma.) and form factor (FF) have been measured in 30 specimens of non-Hodgkin's lymphoma (NHL) and 10 reactive lymph nodes, using the Reichert-Jung (Kontron) MOP-AMO3 image analyzer. Nuclear area and Dmax were found to be greater in high-grade NHL than in low-grade lymphomas and reactive nodes. In addition, there was close correlation between nuclear area and Dmax, especially for low-grade NHL and reactive specimens. As a means of distinguishing between high-and low-grade lymphomas, however, the FF appears to be of little value.
this study we have determined the Dmax in a larger series of NHL, including in addition specimens of reactive lymph nodes. We have also simultaneously measured the mean nuclear area and form factor (FF) in these specimens. The FF value of a structure provides a useful measure of its shape23 and was considered to be of interest in relation to nuclei in NHL, perfectly round nuclei having an FF value of 1-0 and irregular nuclei having FF values deviating from unity.
Material and methods LYMPH NODES
Forty lymph nodes were examined, from the same number of patients. Prior to measurement of nuclear Dma, area and FF, the specimens of NHL were diagnosed according to the Kiel classification;4 these specimens, together with the reactive lymph nodes, were coded by number, all measurements being performed "blind". There were 6 centrocytic, 9 centrocytic-centroblastic, 2 centroblastic, 9 immunoblastic, 2 lymphoblastic and 2 high-grade unclassifiable lymphomas. Ten specimens of lymph nodes exhibiting "reactive" hyperplasia were also examined (Tables 1 and 2 ).
Accepted for publication 20 October 1982 FIXATION AND STAINING These were performed as described before;' the nodes were obtained immediately following surgical excision and were cut into 2 mm thick slices. These were then fixed for 24 h in 10% formol saline, processed to paraffin wax, sectioned at 4 a.m and stained by Harris's haematoxylin and eosin. The sections were then dehydrated, cleared and mounted in balsam.
NUCLEAR MEASUREMENTS
We have previously described the use of the MOP-AMO3 in detail;'3567 the machine was used in conjunction with a light microscope and a camera lucida drawing tube situated above a graphic tablet. The images of nuclei were outlined by a sensitive pen attached to the microprocessor of the MOP-AMO3. For each specimen, 500 nuclei were measured, the values of Dmax, area and FF for each nucleus being stored simultaneously on a separate channel in the microprocessor. Thus, three channels were used, one for each parameter measured. To enable accurate outlining of nuclei the sections were examined under a 100 x oil-immersion lens during the measurement procedure. For each field examined, all nuclei other than those of endothelial cells, fibroblasts and polymorphonuclear leucocytes were measured. Fields were selected randomly, the first field examined being that which first fell under the microscope lens when the slide was placed on the microscope stage. Adjacent fields were then examined, moving from left to right.
In the case of follicular NHL or of specimens of 298 At the end of the measurement procedure, the data from each channel of the MOP-AMO3 were printed, giving values for median and mean Dma,, area and FF for each specimen. As described previously,' the microprocessor was programmed to exclude nuclei with a Dma, of <5 ,um; similarly nuclei with an area of <50,m2 were excluded. Correction for section thickness was performed using Weibel curves as described by Steer (Tables 1 and 2 ). Figure 4 shows the values of mean nuclear Dmax plotted against mean nuclear area for the 40 specimens. There is very good correlation between these values for the reactive nodes (r = 0-99) and lowgrade lymphomas (r = 0-92). Nuclear Dma. and area show slightly less close correlation in high-grade NHL (r = 0.89).
Discussion
Automatic or semiautomatic morphometric techniques using image analyzers have been used to study lymphomas with interesting results in the past. Crocker and Curran9 used a fully automatic image analyzer, the Zeiss "Microvideomat" to study nuclear diameters in imprint preparations of reactive nodes, NHL and Hodgkin's disease, but obtained rather poor separation of measurements between these conditions. In a subsequent study, ' values) in all of the nodes examined. The relative usefulness of the user-controlled ("interactive") image analyzer was compared with that of fully automatic machines.
Abbott, Blewitt and Bird'" used the MOP-AMO3 and Quantimet 720 image analyzers to measure nuclear areas in a small number of specimens (classified according to the scheme of Bennett etal"). The nuclear area for each specimen appeared to correlate with its histological type. Problems were encountered with the Quantimet 720, much light-pen editing proving to be necessary for the measurement procedure.
We have extended our previous study of nuclear Dmax' by examining a larger number of specimens of NHL and by including, in addition, specimens of reactive lymph nodes. There is good correlation of both Dmax and nuclear area with the Kiel histological subtype of the lymphomas, low-grade lesions having the lowest values of both of these parameters and high-grade NHL (especially immunoblastic lymphomas) having the largest values. Numerous criteria have been cited '2 13 in the past as aids to the distinction between reactive and neoplastic follicles; these have tended to be rather subjective. We have investigated the possibility that measurements of nuclear size might be of value; however nuclear Dmax and area are of similar magnitude in low-grade NHL and reactive nodes. Thus, the latter cannot be distinguished from the former on the basis of nuclear Dmax or area; this is unfortunate, as the differentiation between, for example, follicular centrocyticcentroblastic lymphomas and reactive follicular hyperplasia can prove to be very difficult on a subjective basis. 
